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INTRODUCTION 



number for each sradc ">« same yarn 

Ihc 1964 standard, alone wilh^hc .liSr„f L 'l'n^=ren«s ,n (he yarn numbers in 
bcwcen grades and take, grille rn^^e diS." " """" 

revise all of ihc scries wsinc a m » '''^•*'"*^^'"8 '"'Provcmcnls. ji was decided lo 

n.rrow .he range /n thrioslTc';^^^^^^^^^^ S"^*^ '^'^^-^ 

board. Series VI A near mid ran rv k'" •■•«""'P''-''h'=J by adding a new 

These yarni were produce" J^,'^^ ^-n appearance^radi/g. 

practices. . ^ commercial mamiraciuring cquipmcnl and 

I. Scope * _ 

3. DcfinNions 
M J nis method covers the gradina of couon i i 
yarns for appearance. The method is applicable lained^ Z' "^^'"Z""''' « - visual efTcc. ob- 
lo ail single coUon yarns, whether cJSed 'r i. \ """^'"^ ^ """P^*^ ^'0""<J a 
con^bed. it .ay also.^y agrcemem be Id f:r tZfZ ^ ^'^^^ ''^^^ ^^'^ ^-S" 

^h' otL'rTberr ^ '"^"^^ . 3 V^'cA-^/.c. .-a yarn defect character- 

1.2 This method does not apply lo died 'I'^f^ ■ ^ diameter greater than thai of the 

yarns, to yams made from fibe^^s' o'ther mt/rS,"!"'"^ "'^ <^ 

couon, nor (except by agreement) to yarns spun 

from mixed fibers, . 

2. Applicable Documents ' This meihod is im.u, .1, .. . 

D ™„i«o. orrerms Re.a,„, ,e Tex- .iri^^o-^VTSj^™ - 
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3.2.1 The uneven 5 is normally caused by 
a greater number of fibers per yarn cross section 
than usual. 

33 thin place, n— a yarn defect character- 
ized by a segmenl thai is subsianiially (at least 
25 %) smaller in diameter than the average 
diameter of the yarn, 

33. 1 A thin place may be of any length. 

3.4 bunch, w-— a defect in a yarn characler- 
ixed by a segment not over V* in. (6 mm) in 
length that shows an abrupt increase in diam- 
eter caused by more fibers matted in this par- 
ticular place. {Syn. slug, slub). 

3.5 nep, n.—in cotton, a defect in yarn, or 
card sliver, characterized by one or more fibers 
occurring in a tangled unorganized mass. 

3.5.1 The fibers may be tangled because they 
were not straightened during carding and sub- 
sequent processing operations, or the fibers 
may be adhering to a bit of foreign material 
such as wax or a piece of seed coal. 

3.6 cover, n.- in yarns, the outside layer of 
fibcrj; thai form the surface, 

3.1 fuzz, /i.~unlanglcd fiber ends that pro- 
trude from the .surface of a yarn. 

3.7.1 Fu/z should not be confused with 
"covcr>" 

3.8 For definitions of other textile terms 
used in this method, refer to Definitions D 123. 

4. DcscripiiiJn of Yurn Clnidis 

4.1 Grade A yar/r— Grade A yarn may have 
no large ncps which arc over three limes the 
normal diameter of the yarn and very few small 
ones. Grade A yam must have good uniformity 
from inch to inch, and good cover without 
excessive fuzzincss. No leaf nor olhcr foreign 
maitcr may be present in Grade A yarn, 

4.2 Grade B yrir/i— Grade B Yarn may have 
no large ncps. but may have a few small ones. 
Grade B yarn may have no more than three 
small pieces of foreign mailer per board or 
specimen providing they do not form slugs. 
Grade B yarn may be slightly more irregular 
and may have slightly more fuzz than a Grade 
A yam. 

43 Grade C Yflrn— Grade C yarn may have 
more neps, and larger ones as well as more 
fuzziness and a greater amount of foreign mat- 
ter than Grade B yarn. The contrast between 
the thick and thin places and the normal di- 
ameter of the yarn may be greater than in 



Grade B yarn resuUing ia an over-all rougher 
appearance. 

4,4 Grade D Ya^/t—Grade D yarn may have 
some slubs that are more than three limes ihc 
average diameter of the yarn. Grade D yarn 
may have more neps, neps of a larger size, more 
thick and thin places^ more fuzz and more 
foreign matter than Grade C yarn. When slubs 
or large neps are present, Grade D yam may 
have fev^er neps than Grade C yarn. Grade D 
yarn may have an over-all rougher appearance 
than Grade C yarn. 

4.5 Yarn Beh"^ Grade 2)— Yarn below 
Grade D may have more defects and an overall 
rougher appearance than Grade D yam. 

Note I — The permilied number of defects for 
aay grade should always be determined by compar- 
ison wiih the ofTicial "ASTM Couon Yarn Appear- 
ance Standards" photographs. 

5. Summary of Method 

5.1 This method is considered satisfactory 
for acceptance grading of commercial ship- 
ments because it has been used extensively in 
the trade for this purpose. In case of dispute, 
ihe siatislicul bias, if any, between the labora- 
tory of the purchaser and the laboratory of the 
seller should be delcrmined with each compar- 
ison being based on testing randomized speci- 
mens from one sample of material. 

5.2 Yarn specimens, wound on black board.s, 
arc compared with photographs of specimens 
representing the appearance grades. The grade 
is based on fuzziness, ncppincss, unevcnness^ 
and visible foreign matter. 

6. Uses and Significance 

6.1 The appearance of a woven or knitted 
fabric depends to a large extent on the smooth- 
ness, cleanliness, and general appearance of the 
yams from which it is manufactured. Instru- 
ments are available for the measurement of 
uncvenness and for counting neps and other 
imperfections, but the values obtained from 
such tests are not easily integrated into an over- 
all expression for actual appearance. Yarn ap- 
pearance grading affords additional informa- 
tion which the manufacturer of woven or knit- 
ted goods may, through experience, correlate 
with the appearance to be expected in fabrics 
made from the yarns. 
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7- Apparatus 

7,1 Tarn Appearance Standards^ — A series 
of photographic standards representing Grades 
A, B, C, and D in six ranges of yam numbers. 
Grade A is the highest and the others arc 
progressively lower. The range of yam numbers 
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the fibers in the yarn. 

8. Adjustment of Yarn Board Winder - ^ 
8. 1 Set the traversing mechanism of the win, 
der for the required spacing, wind a trial board, 
and count the wraps in a jwidih of at least 25 



s 



to be graded by each series is listed in Table h number of wraps does not conform t 



Each photograph is 140 by 240 mm in size, and 
the four photographs of each series are 
mounted on a 350 by eSO-mm panel. The stand- 
ards are illustrated in Fig. 1, 

7,2 Yarn Grading Cabinei^ — A cabinet with 
storage space for the appearance standards, a 
shelf or rack on which one panel of standards 
and the specimen to be graded can be dis- 
played, and lights mounted on brackets so as 
to illuminate the specimen and standards at the 
prof>er angle. A piclure of the yarn appearance 
grading cabinet being used by a grader is shown 
in Fig. 2. 

7.2.1 The lights on the cabinet shall consist 
of two units focused on the standard when in 
the grading position from a location about 300 
nim in front with one unit slightly above and 
one unit slightly below ihe standards. Each unit 
shall be equipped with either two 150-W day- 
light incandescent bulbs or one 20-W daylight 
fluorescent lube mounted in a reflector which 
extends across the cabinet to provide uniform 
light tniensily over the standard. 

7.3 Yarn Boards — Rectangles of heavy card- 
board, wallboard, or light plywood^ al least 140 
by 250 mm in size, fmished completely in dull 
black. To fit the usual type of winder, there Preparation of Specimens 

^f'^nn? ^^k''^''^'* f """'^^ '""^'^ ' ^ yarn board in the revolving 

of one of the long edges to accommodate the clamp of the wilder and se the trav^^^^^^^ 

notches to hold the ends of the yarn. One of 
these should be placed approximately 10 mm 
from the straight side of the board and the 
other about 20 mm from the notched side, — 

7.4 Yam Board Winder's—A small machine 

to route a yam board end-over-end, and fitted A American Society for Tcsiing and 

with a ,rav%rsing guide tc advanc; The yarn {A5S!;,i'iJrrws^'^ '"'''^ 

s the board as it is wound. The machine il l^i^HcM! ^V"^-^ i2-422554-i8 {S^rl^^ 4.79) 

he ^^anahle nf <r.o^^^„ . . 11 ffif???^-^ Clerics 2-79) l2-i22555-l8 (Scfi« 5-79) 



to the tolerances specified in Table I, adjust to 
the correct spacing (Note 2). On the most gen- 
erally used type of machine, this adjustment 
may be made by changing the diameter of the 
friction wheel or by filing a new notch in the 
shaft on which the friction wheel slides. 

Note 2 — The spacing is critical in its influence on 
the appearance of the specimen. Closer spacing places 
a greater length of yam on ihe board and hence, a 
larger number of imperfections per unit of area. 
Wider spacing has ihe opposite effcci. 

9* Sampling, Selection, and Number of Speci- 
mens 

9.1 Take the bulk sample as specified in the 
applicable material specifications or in accord- 
ance with Practice D 2258. 

9.2 For the laboratory sample, take five 
packages (cones, spools, bobbins, etc.) al ran- 
dom from each case of the bulk sample. 

9.3 Prepare one .specimen from each pack- 
age in the laboratory sample, 

10. Conditioning 

10,1 Specimens need be neither precondi- 
tioned nor conditioned. 



Table 1 for the nominal yarn number. 

1 1,2 If it is desired to compare two or more 
lots differing slightly in yarn number so that 



across 



shall be capable of spacing the yarn evenly as 1 
required in Table 1 with a tolerance of ±10 %, 
7.4.1 All pans of the tension device on the 
winder which comes in contact with the yarn 
shall be made of a smooth material, such as 
porcelain or meial, to prevent disturbance of 

PACE e/15 • RCVD AT 3/5«005 2:04:5S PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 ' DN1S:8729306 • CStO:$063230865 • DURATION (mm^s^: 12-12 



(Scrrw 3.79) I2^225S6.|8 (Series 6-79 
Pnnl5 of detailed drawings of a sullable cabinet arc 
available at a nammal cost Trom ihe American Socieiy for 
Tcsung and Maieriat*, 1916 Race St. Philadelphia; Pa. 
19 103. Request Adjunct No, 12^22550-00. 
^k. ^° described may be 

Xrk^R ?IoOtO ^^^"^"^ ^'^'^ ^'"^ 



17 ! 



0 ;5 / 0 5 ,'■ 2 0 0 5 J. £ : 0 6 FA .X, fj O 5 3 J .! 0 S i> 5 .M 

, ,21 DSi, 2004.^1 i : OS-:^. f.^ZW£!GL2 

Key 1^*^ ^>**w.c-.. ^-ncb v--^^ — i 

7s), wind them to the same spacing and com- 
pare with the same series of standards. In any 
asc, compare only yams the numbers of which 
re not more than 10 % above the upper limit 
or more than 10 % below the lower limit of 
he series of standards by which they are 
;raded. 

11.3 Mount the package so lhat il unwmds 
"reely, lead the yarn through Ihe tension device 
.nd traversing pigtail guide, and secure the end 
n a notch or knife-cut near the left hand side 
>f the board. When unwinding yarn over the 
:nd of ihc package, wind the board at 50 to 100 
*pm using just sufficient tension to space the 
vam evenly on the board. If the package must 
oc unwound from the side^ wind at a low 
:nough speed to avoid jerking, breaking, or 
wangling ihc yarn. 

1 1.4 Wind unul the last wrap is within ap- 
nroximaiely 20 mm of the right-hand side and 
,ecurc the end of the yam near the right-hand 
;orncr. 

12. Procedure 

12.1 Place the appropriate scries of ASTM 
Cotion Yarn Appearance Stand«irds in the 
grading position on the shelf or support in the 
yarn grading cabinet. Set one specimen at a 
lime in front of the panel of standards and 
move it from side to side for comparison with 
ihc different standards from about I m, 

12.2 Thick places, bunches, slubs, or slugs 
\rc considered the worst defects of yarn because 
m practically all cases they will cause end 
breakage in later processing- Yarn with 
bunches, slubs. or slugs will not be assigned 
Grade A or Grade B. 

12.3 When any one defect or combination 
of them is excessive for a grade, assign ihe next 
lower grade to the specimen. 

12.4 Assign to ihc specimen ihe grade des- 
ignated for the photograph which ii is equal to 
or belter than without being equal to the next 
higher grade. Consider the information in Sec- 
tion 4 in making the assignment. Also, grade 
ihe back of the specimen in a similar manner. 
Record the grade of the poorer side as the grade 
of ihe specimen if the two sides arc as much as 
one grade different, 

12.5 Each specimen shall be graded inde- 
pendently by three experienced yarn graders, 
and the grade reponcd shall be that assigned 



49 7i2i 503325aderswhenihey3NR. 3;5S^rceS. 5i, 
or by two in agreement, provided the third 
grader does not differ by more than one grade 
from the grade assigned by the other two. When 
the range of the grades assigned by the three 
graders to a specific specimen is greater than 
one, the three graders shall review the specimen 
in conference and agree on the grade to be 
assigned, or if they cannot agree the specimen 
shall be rejected. . 

12.6 For acceptance grading of commercial 
shipments, recognize only the five grades: A, B, 
C, D, and Below Grade D. If 80 % of the 
specimens graded are equal to or better than 
the specified grade, and the remaining 20 % do 
not fall below the next lower grade (as based 
on many years of commercial grading experi- 
ence), consider the lot as meeting cotton yam 
appearance specifications, 

12.7 For quality control or research pur- 
poses, the grader may assign "plus" grades to 
specimens lhat are iniermediale in appearance 
between one grade and the next higher grade, 

13. Calculation 

13.1 In acceptance testing, if no specimen 
falls more than one grade below that specified, 
determine the percentage of specimens thai are 
equal to or better than the specified grade. If 
one or more specimens fall more than one 
grade below lhat specified, reject the lot. 

13.2 For research or experimcnlal purposes, 
it may be desired to compare ihe average qual- 
ity of different lots of yarn. In this case, convert 
the yarn appearance grade of each specimen to 
its equivalent yarn appearance given in Table 
2 and calculate the average yarn appearance 
index- 

14. Report 

14 J Stale that the specimens were tested as 
directed in ASTM Method D 2255. Describe 
ihe material or product sampled and the 
method of sampling used. 

14.2 Report the following information: 

14.2. 1 Grade of the poorest specimen in the 
lot, 

14.2.2 Grade equalled or exceeded by at 
least 80 % of the specimens. 

14.2.3 Average yarn appearance index, if de- 
termined, 

14.2.4 Nominal yam number, 

14.2.5 Wrap spacing, and 

14.2.6 Series of Coiion Yarn Appearance 
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Standards used for grading, for exainplc, Series 
■3-79. 

is. Precision 

15.1 Experienced yarn graders working in- 
dependenlly agree on the grade of about 67 % 
of the specimens and seldom dilTer by more 
lhan one grade on ihe remaining 33 %. 



TABLE 1 RequirofnoiK.s fur Preparations of Spcctmon.^ 



Scries 


Range of Yarn Num- 
bers 


Counl'* 


Wraps'* 


Single Col- 
lon Count 


Tex 


per in. 


per cm 


1 


I to il 


5^0 to 50+ 


Ji 


20 


X 


2 


12+ lo 2A 


50 to 25+ 


IH 


20 


K 


3 


24+ 10 .16 


25 lo 16+ 


M) 


22 




4 


36+ 10 50 


16 lo 12+ 


42 


32 


13 


5 


50+ 10 75 


12 to «+ 


60 


3S 


15 


6 


75+ lo 135 


H In 4 + 


UX) 


4S 





^ Actual single y;wn tAtiml uNtiJ nn hi>:irtl.v 
^Thc spcL-ifictJ (unnhcr of **n<p> i> MjhjcLi in it Uilcrnnii- 
or± 10%. 
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15.2 The averages the grades assigned by^ 
three experienced yarn graders will agTce on 
about 90 % of the specimens and will noi differ 
by more than one grade for the remaining 

10%. V 

15.3 The precision data in 15,1 and 15.2 are. 
based on commercial grading as siated in 12.6.- 



TABLE Z Yam Appcamncc Indexes 



Grade 


Index 


A »nd abo\e 


130 


B+ 


120 


B 


IfO 


C+ 


100 


c 


00 


D+ 


KO 


D . 


70 


Uclow D 


60 
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